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The evolution of chemosensory perception in insects
Leslie B. Vosshall
Howard Hughes Medical Institute, New York, NY USA
Lab. Neurogenet. Behav., Rockefeller Univ., New York, NY, USA
The detection of environmental cues is critical for insects to find
relevant food sources, potential mates, and suitable oviposition sites.
The species-related information carried by chemical cues is perceived
and processed through the chemosensory system. Recent data from
our group and others in the field show that insects have acquired an
evolutionarily distinct olfactory system, that although anatomically
homologous to that in vertebrates, uses novel structural and
molecular mechanisms to detect odors. This presentation will cover
the latest comparative data on the development and function of
chemosensory systems in insects compared to vertebrates.
doi:10.1016/j.ydbio.2009.05.017
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Id2 is essential for regulating growth and patterning of the
vertebrate retina
Rosa A. Uribe, Jeffrey M. Gross
Mol. Cell and Dev. Biol., Univ. of Texas at Austin, Austin, TX, USA
While much is known about the neuronal organization of the
retina and the temporal sequence of neurogenesis, the intrinsic
cellular and molecular mechanisms mediating these processes
remain elusive. The Inhibitor of Differentiation (Id) family of proteins
inhibits differentiation in multiple cell contexts, presumably by
keeping cells in a proliferative, stem cell-like state. Although
previous studies have described Id2 expression in the retina, its
function during retinal development has not been well characterized.
Using morpholino knockdown, we show that reduction of Id2
protein leads to microphthalmia and defects in neuronal differentia-
tion within the retina. Id2 loss of function (LOF) retinas contain
ganglion cells, but all other differentiated retinal neuron subtypes are
absent. While retinal specification markers are expressed normally,
the expression of retinal differentiation transcription factors is
diminished in Id2 LOF retinas, suggesting that Id2 function is
required downstream of cell fate specification and prior to terminal
differentiation. While apoptosis is not increased in Id2 LOF retinas,
cell cycle analyses using flow cytometry and BrdU incorporation
assays reveals that cells in Id2 LOF retinas remain in the S phase of
the cell cycle, suggesting that microphthalmia in Id2 LOF embryos
results from an inability to progress through the cell cycle.
Interestingly, overexpression of Id2 leads to increased eye size with
no effect on retinal differentiation or patterning. Taken together,
these observations support a model where Id2 regulates both cell
cycle progression and retinal differentiation to influence retinal
growth and development.
doi:10.1016/j.ydbio.2009.05.018
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Function of microRNA during neuromuscular junction
development
David Van Vactor, Carlos M. Loya, Cecilia S. Lu, Tudor A. Fulga
Department of Cell Biology, Harvard Medical School, Boston, MA, USA
Abstract#13will bepresentedas scheduled, butwill not bepublished
due to lack of license agreement between authors and publisher.
doi:10.1016/j.ydbio.2009.05.019
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Feedback regulation of neurogenesis
Rosa Gonzalez-Quevedoa, Dorothy F. Sobieszczuka, Alexei Poliakova,
Yoonsung Leeb, Kenneth D. Possb, David G. Wilkinsona
aDiv. Dev. Neurobiol., MRC-NIMR, Mill Hill, UK
bDepartment of Cell Biol., Duke Univ. Med. Ctr., Durham, NC, USA
Generation of appropriate numbers of neurons and glia during
development of the nervous system requires the correct balance
between maintaining neural progenitors versus the differentiation of
cells. This balance is regulated by a network of activators and inhibitors.
Within regions of active neurogenesis, the amountof cell differentiation
is limited by widely expressed inhibitors and by short-range lateral
inhibition. In specific parts of the vertebrate nervous system, neurogen-
esis is also regulated by large scale patterning mechanisms that
generate distinct neurogenic and non-neurogenic zones. We will
discuss two novel feedback mechanisms that regulate different aspects
of neuronal differentiation. First, we have investigated how non-
neurogenic zones are generated in segment centres in the zebrafish
hindbrain, confining neurogenesis to zones adjacent to boundaries. We
show that this spatial patterning of neurogenesis is achieved by
signalling from specific early-generated neurons to progenitor cells. A
second feedback mechanism has been found in studies of primary
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neurogenesis. We have uncovered a cell autonomous circuit that
regulates the transition from low to high proneural gene expression
required to initiate neuronal differentiation. This circuit ismediated bya
ubiquitin adaptor protein that targets the degradation of a widely
expressed inhibitor of proneural gene expression.
doi:10.1016/j.ydbio.2009.05.020
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Sequential neuropilin receptor signaling guides neural crest and
motor axon segmentation
Laura S. Gammill, Julaine Roffers-Agarwal
Department of Genetics, Cell Biology and Development, U of MN,
Minneapolis, MN 55455, USA
In the vertebrate trunk, segmentally iterated ganglia and nerves
connect the spinal cord with the periphery through the protective
vertebrae. Peripheral nervous system (PNS) segmentation is initiated
by ventrally migrating neural crest cells that exclusively invade the
anterior sclerotome and differentiate into metameric sensory dorsal
root ganglia (DRG) and sympathetic ganglia. Meanwhile, motor axons
project from the ventral spinal cord through the somites in a segmental
fashion, joining sensory projections to create metameric mixed spinal
nerves. The signaling pathways that direct PNS segmentation are
unclear. Neuropilin 2 (Nrp2)/Semaphorin 3F (Sema3F) signaling is
required for segmental neural crest migration, but not for metameric
DRGs, indicating that a second signal patterns gangliogenesis. We
show that Nrp1 signaling through Sema3A (Nrp1Sema3A) is that second
signal, as Nrp2/Nrp1Sema3A double mutant mice exhibit fused DRGs.
While Nrp1Sema3A−/− DRGs are metameric, this is likely because
Nrp2/Sema3F segments migratory neural crest cells prior to ganglia
formation. Based on phased expression of Sema3F and Sema3A in the
posterior sclerotome, we infer a sequential, non-redundant require-
ment for these pathways during sensory development. Furthermore,
we demonstrate that Nrp2 and Nrp1 are sequentially required during
segmental motor axon outgrowth and spinal nerve fasciculation as
well. Together, our data show that a cascade of Nrp-dependent events
segment both sensory and motor components of the trunk PNS, and
reveal for the first time that the same signaling pathways govern both
sensory and motor metamerism.
doi:10.1016/j.ydbio.2009.05.021
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Antagonistic actions of Olig2 and the Notch signaling pathway in
the assignment of neuronal and glial cell fates
Lin Lin Yanga, Zachary B. Gabera, Steven E. Weickselb, Eric Dessaudc,
David L. Roussoa, James Briscoec, Bennett G. Novitcha
aDepartment of Neurobiology and Broad Center of Regenerative
Medicine and Stem Cell Research, David Geffen School of Medicine at
UCLA, Los Angeles, CA, USA
bDepartment of Cell and Developmental Biology, University of Michigan,
Ann Arbor, MI, USA
cDevelopmental Neurobiology, National Institute for Medical Research
Mill Hill, London, UK
Throughout the developing nervous system, differentiated neu-
rons and glial cells are formed in a spatially and temporally
coordinated manner. To gain insights into this process, we have been
studying the mechanisms by which neural stem and progenitor cells
sequentially give rise to motor neurons and oligodendrocytes in the
ventral spinal cord. Our findings indicate that the early neurogenic
phase of motor neuron differentiation is orchestrated by the bHLH
transcription factor Olig2 through inhibitory interactions with the
Notch signaling pathway. Olig2 directly binds and represses the
expression of the Notch pathway effectors Hes 1 and Hes5 to promote
motor neuron differentiation. Later in development, activation of the
Notch pathway in turn alters the response of neural progenitors to
Sonic Hedgehog (Shh) signaling, leading to changes in Olig2
expression and the formation of specific glial cell types. Together,
these findings suggest a novel point of intersection between Olig2
and both the Notch and Shh signaling pathways, and demonstrate
how the reiterative use of these pathways can result in the
assignment of neuronal and glial cell fates.
doi:10.1016/j.ydbio.2009.05.022
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Linking asymmetric division to the terminal differentiation
program of postmitotic neurons in C. elegans
Vincent Bertrand, Oliver Hobert
Columbia Univ., New York, USA
Asymmetric division of neuronal precursors is a general process
that generates postmitotic neurons in both vertebrates and inverte-
brates. However, how these asymmetric divisions are connected to
the terminal differentiation program of postmitotic neurons, and
how they are coordinated in space remain poorly understood.
Combining an automated genetic screen (using a worm sorting
machine), mutant cloning (using deep sequencing) and promoter
analysis, we establish here a direct regulatory cascade linking a
general asymmetric division machinery to the activation of the
terminal differentiation program of a specific class of cholinergic
interneuron in Caenorhabditis elegans. In the postmitotic AIY
interneurons a large battery of terminal differentiation genes is
directly activated by a complex of two terminally-acting home-
odomain transcription factors, TTX-3 and CEH-10. Here we show that
the expression of this complex is directly activated by the coopera-
tion of a Wnt/β-catenin asymmetric division machinery and a
transient lineage specific input (a combination of Zic and bHLH
factors). Following activation, TTX-3 and CEH-10 directly automain-
tain their expression thereby locking in the differentiation state. We
also show that this Wnt/β-catenin asymmetric pathway is widely
used to polarize the terminal divisions of neuronal precursors and
that the polarization of this field of progenitors relies on a gradient of
three Wnt ligands. Therefore our study determines how neuronal
precursors are polarized in the embryonic nervous system and
establishes how this general asymmetric division machinery is
integrated with transient lineage inputs to trigger and maintain
neuronal differentiation.
doi:10.1016/j.ydbio.2009.05.023
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